Specific inositol phosphates inhibit basal and calmodulin-stimulated Ca(2+)-ATPase activity in human erythrocyte membranes in vitro and inhibit binding of calmodulin to membranes.
D-Myo-inositol 1,4,5-trisphosphate (Ins[1,4-,5]P3) inhibits rat heart sarcolemmal Ca(2+)-ATPase activity (T. H. Kuo, Biochem. Biophys. Res. Commun. 152: 1111, 1988). We have studied the effect and mechanism of action of Ins(1,4,5)P3 and related inositol phosphates on human red cell membrane Ca(2+)-ATPase (EC 3.6.1.3) activity in vitro. At 10(-6) M, Ins(1,4,5)P3 and D-myo-inositol 4,5-bisphosphate (Ins[4,5]P2) inhibited human erythrocyte membrane Ca(2+)-ATPase activity in vitro by 42 and 31%, respectively. D-Myo-inositol 1,3,4,5-tetrakisphosphate, D-myo-inositol 1,4-bisphosphate, and D-myo-inositol 1-phosphate were not inhibitory. Enzyme inhibition by Ins(1,4,5)P3 was blocked by heparin. Exogenous purified calmodulin also stimulated red cell membrane Ca(2+)-ATPase activity; this stimulation was inhibited by Ins(1,4,5)P3. Ins(4,5)P2 and Ins(1,4,5)P3, but not Ins(1,4)P2, inhibited the binding of [125I]calmodulin to red cell membranes. Thus, specific inositol phosphates reduce plasma membrane Ca(2+)-ATPase activity and enhancement of the latter in vitro by purified calmodulin. The mechanism of these effects may in part relate to inhibition by inositol phosphates of binding of calmodulin to erythrocyte membranes.